A 78-year-old man presented with a mass on his right forearm. A 5 x 4 x 3 cm 3 mass was excised en bloc with extensions along the course of the cephalic vein and its tributaries. Histological analysis revealed the mass to be a high-grade leiomyosarcoma arising within the cephalic vein. The tumour was controlled locally and distally until the patient died 10 months later, from an unrelated illness. This is the first reported case of a venous leiomyosarcoma of the cephalic vein.
Introduction
Primary leiomyosarcomas of veins are rare in any site. 1, 2 Most arise in the inferior vena cava (more than 120 cases reported) and other large central vessels. This case report describes the first reported case of leiomyosarcoma of the cephalic vein. An extensive literature search revealed only 34 cases of primary venous leiomyosarcoma of the extremities, the vast majority in the proximal veins of the lower limb. We have identified only three other case reports of such tumours in the upper limb. 2± 4 
Case report
A 78-year-old Caucasian male presented with an 18-month history of a painful lump on the dorsum of his right forearm (Fig. 1) . He believed that this had originated at the site of a previous intravenous cannula and it had therefore been treated by his general practitioner with antibiotics and nonsteroidal anti-inflammatory drugs. The lump had not resolved; indeed, three further lumps had appeared more proximally in the course of the cephalic vein. The patient was being treated for chronic obstructive airways disease and had a history of diabetes mellitus and hypertension. There was no family history of any cutaneous syndrome or malignancy.
On examination, a 3 x 2 x 2 cm 3 lump was palpable deep to the skin in the course of the cephalic vein. Three smaller lumps were palpable below the elbow.
No other skin lesions were found and there was no palpable axillary or antecubital lymphadenopathy. There were no systemic manifestations evident. A pre-operative chest radiograph was normal.
The mass was excised en bloc under tourniquet control with a wide margin and primary wound closure. It was rubbery, arising from the cephalic vein and extended continuously along the vein for 20 cm, branching into tributaries. Vascular reconstruction was not performed. Samples were sent for histology and culture.
A firm, grey± pink tissue mass measuring 55 x 45 x 35 mm 3 with tubular extensions at several points was described on macroscopic examination (Fig. 2) . The total weight was 55 g. Histology revealed a vascular leiomyosarcoma arising from the wall of the vein and extending intraluminally away from the tumour. The tumour was composed of interlacing smooth muscle fibres with foci of necrosis and areas of hyalinisation. The smooth muscle nuclei were enlarged, multiple, pleomorphic and often bizarre. Mitotic count varied between 5 and 13 per 10 highpower fields (Fig. 3) .
Post-operatively, the wound healed well with normal hand and arm function. The patient received adjuvant radiotherapy to the tumour bed (55 Gy administered in 20 fractions over 4 weeks) and, at 3-month follow-up, there was no evidence of local recurrence. Ten months after presentation, the patient died of a myocardial infarction; autopsy examination revealed no evidence of local recurrence or metastasis. Table 1 contains details of previously reported venous leiomyosarcomas of the extremities. They most commonly present as slow-growing, painless masses; pain is sometimes experienced in association with intraluminal extension of the tumour. Acute venous obstruction is rare due to their slow growth rate. 3, 5 Peak incidence occurs in the sixth and seventh decades, and they are similarly more common in both sexes Ð tumours of the inferior vena cava are much more common in females. 2 Like other soft tissue sarcomas of the extremities, the lesions are frequently misdiagnosed as thrombophlebitis, lipomas, muscle hernias or lymphadenopathy. In an attempt to optimise pre-operative diagnosis and treatment, Rydholm has proposed that referral to a soft tissue tumour specialist is appropriate for masses that are larger than 5 cm, deep seated or otherwise suspicious of malignancy. 6 Such criteria resulted in an 80% pre-operative referral rate to his unit, which may confer a threefold reduction in local recurrence rates. 7 Magnetic resonance imaging is the staging modality of choice, and pre-operative needle or incisional biopsy should be performed within the specialist unit.
Discussion
Size relates to prognosis, as do tumour grade, extracompartmental spread, proximal location and deep fixation. 8 Failure to obtain a wide or radical surgical margin is associated with a higher local recurrence rate. 9, 10 Metastases are usually occult at presentation, but a large proportion of patients subsequently develop macroscopic metastases, usually in the lungs. Surgical excision of isolated metastases can be advantageous.
Radiotherapy to the primary tumour site has been shown to reduce the local recurrence rate of soft tissue sarcomas. 11 There is considerable current debate about the relative merits of neo-adjuvant versus adjuvant radiotherapy. 12 Until recently, the benefits of adjuvant chemotherapy in apparently nonmetastatic disease have also been disputed. A recent meta-analysis from the Sarcoma Meta-analysis Collaboration (SMAC) analysed data from 14 randomised, controlled trials investigating the value of adjuvant doxorubicin-based chemotherapy for adults with localised, resectable soft-tissue sarcoma. 13 There was no significant improvement in overall survival with such chemotherapy, but local and distal recurrence was significantly delayed Ð particularly in tumours of the extremities. The authors have proposed that a survival advantage might be concealed by the subsequent, non-randomised administration of doxorubicin-based chemotherapy to patients with recurrent disease; treatment-naive tumours might be expected to show a better response.
